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EXECUTIVE SUMMARY 

Ths study u&es exisbng precipitauon data previously determined ground water flow 
esbmates and a previously generated surface water runoff model to calculate the water 
balance for the Interceptor Trench System (ITS) The mam components of the ITS 
examined for the flow calculatlons listed in this report are underground d m  pomon of 
the ITS that mtercepts ground water the French dram that intercepts surface water 
runoff and the Interceptor Trench Pump House (ITPH) which pumps the water to the 
Temporary Modular Storage Tanks (TMST) 

The calculated average ground water mflow to the ITS ranges from 50 OOO to 120 000 
gallons per month For precipitabon events up to 1 5 in 2 hours the surface water 
runoff flow is dommated by contnbubons from the Bulldmg 779 area The 1 5 /2 hour 
storm event is comparable to the 5 year storm event at the Rocky Flats Plant (RFP) 
The hydrographs for storm events of 1 5 /2 hour or greater show significant 
attenuatlon of the storm water flows due to the flow limitabon of the 15 corrugated 
metal pipe (CMP) that d m s  the Bulldmg 779 area The travel txmes of the surface 
runoff to the ITS are extremely short from the standpomt of the OU4 WIRA 
operabons The surface runoff flow rate for the area tnbutary to the French dram is 
much greater than the maxlmun) ITPH capaaty (100 gpm) for all but the smallest RFP 
precipitabon events Runoff modelmg shows that for storm events of less than 0 25 /2 
hours no appreciable runoff is generated for the tnbutary area 

The contnbutlon of the Building 779 area significantly increases the calculated total 
volume of inflow to the French dram and subsequently the TMST For average annual 
precipitabon the calculated inflows to the French dmn wth and without the Budding 
779 dmnage area are approxlmately 2 0 million gallons and 1 3 million gallons 
respecbvely For an average precipitabon year the calculated reductxon of the total 
inflow to the TMST by removing the flow from the Building 779 area is 36% (700 000 
gallons) Removing the flow from the Building 779 area results m calculated 
reducbons of inflow for maximum annual and maximum monthly precipitabon by 45% 
(1 1 d i o n  gallons) and 56% (2 3 milhon gallons) respecbvely A determinabon 
should be made regarding the validity of the inclusion of the Building 779 area surface 
water runoff in the OU4 IM/IRA 

The runoff and ground water flow volumes contamed in this report are based on limited 
data and have been determined using validated models which provide reasonable 
estlmates for design purposes These models are not a subsbtute for accurately 
collected field data The collecbon of accurate site specific data is also necessary to 
refine and calibrate the precipitabon TMST inflow relatlonship estlmated in this report 
An example of a minimum site specific data collectlon system would include (1) a 
tipping bucket mnfall gauge (2) flow monitonng equipment on the TMST inflow and 
(3) flow monitonng of any ITPH overflows 



PRECIPITATION DATA 

The precipitaQon data used m h s  report has been supplied by the EG&G Au Quality 
Division Tabular and graphical precipitanon data are hsted below 
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GROUND WATER 

Ground water mflow into the Interceptor Trench System (ITS) has been calculated 
usmg the esbmated average annual ground water mflow from the Task 7 Report of the 
Zero Offsite Water Discharge Study (EG&G 1991) This report eshmated the average 
ground water inflow at 2 gallons per minute (gpm) which results in a ground water 
inflow of approxlmately 1 051 OOO gallons per year 

At RFP i t  has been observed that alluvial ground water flows vary seasonally For this 
report the Zero Discharge Study estlmate of the annual ground water inflow has been 
propomoned accordmg to the saturated thickness of the alluvium 111 the Solar Pond 
area Wells 2886 and 3787 which are located dlrectly east of Solar Ponds 207 B 
North and 207 B South respechvely were used to deterrmne the average saturated 
thickness of the alluvium Flow rates were propomoned per Darcy s law as shown 
below 

Q = KIA Q = discharge 
K = hydraulic conducuvity (assumed to be constant) 
I = hydraulic gradient (assumed to be constant) 
A = cross sectlonal a r a  (vanes with saturated thickness) 

Calculated average monthly ground water inflows are presented below in tabular and 
graphical formats 

i 

TABLE 2 Average Monthly ITS Ground Water Inflow 

Month Ground Water 
Inflow (K Pallors) 

January 
February 
March 
Apnl 

June 
July 
August 
September 
October 
November 
December 
TOTAL 

May 

60 
79 
101 
122 
119 
111 
99 
92 
91 
74 
56 
47 
- 1051 
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SURFACE WATER 

The surface water contnbubon of the ITS rnflow is duectly related to the ramfall runoff 
relabonshp of the area tnbutary to the French dram that mtersects the ground surface 
This French dram is located directly adjacent to the road north of the solar ponds 

The areas that are tnbutary to the French dram include the hrllside between the solar 
ponds and the French dram and the Building 779 area The surface water from the 
Buildrng 779 area is routed through a 15 corrugated metal pipe (CMP) that outfalls on 
the aforemenboned hdlside It is unclear if the Operable Umt 4 (OU4) Intenm 
Measure / Intenm Remedial Acbon (Ih!f/IR.AJ is intended to collect this Bulldmg 779 
runoff However due to the present CMP configurabon this runoff does contnbute to 
the ITS inflow 

The ramfall runoff relabonships for the ITS were determined using the model 
developed as part of the Rocky Flats Plant Draxnage and Flood Control Master Plan 
(RFP MDP) (EG&G 1992) Specifically basins CWAC7 (hillside) and CWAC9 
(Building 779 area) as shown on the attached Core Area Dramage Basin Map were 
included in  the deterrmnation of the mnfall runoff relatmnships Basm parameters 
from the RFP MDP were slightly modified for use in determimg runoff relabonships 
for this study These modificabons reflect the pnmary routmg of the surface runoff 
into the French dmn instead of the storm water dmn and the reducbon of the Bldg 
779 area tnbutary to the 15 CMP as detemed by field observaDons The modified 
basin parameters are listed below 

TABLE 3 Basin Parameters 

Basin ID Area ImDervious Area Tune of Initial and Final 
(sq mles) (9%) Concentration Infiltration Rate 
(acres) (mnutes) (inches/hour) 

CWAC7 0 013 10 
Hillside 8 3  

CWAC9 0009 90 
Bldg 779 5 8  

6 0 50 

10 0 50 

Runoff hydrographs for precipitation depths from 0 5 to 3 5 for 2 hour storm events 
are shown in Figures 4 through 11 The storm specific runoff hbdrographs are shown 
for each basin individually and for both basins combined 

For precipitation events up to 1 5 /2 hours the runoff flow is dominated by 
contnbutions from the Building 779 area The 1 5 1’2 hour storm event is comparable 

7 





I- 

- 

i 

I 
i 

7 

I 
i 

0 
(0 

v) 
v) 

0 
m 

m * 

0 
0 

m 
m 

0 
m 

m 
cy 

Lo .- 

0 .- 

Ln 

! 

J 

9 



.-I- 

1 
I 

0 
d 

0 
m 

10 



LL 
LL 

-- 

d >  
- L u  

I- 

u 
i - 

11 



I 
n. a 

x 

L - 0 

W 
n 

os 1 

OP 1 

OE L 

01 1 

01 1 

I t OoL 
I 
I 

I_ 

-T - 7  f 
I 
I 

08 

OL 

OS 

OP 

OC 

oz 

01 

12 



Lu 
E! 
Y 
=! 
I 

.- - 
_ -  

t -  
I -- 

I !  I ! : ,  ! 

-- I I I r- 
I I 

T I ... - - - -  - --? I’ 

08 1 

OL 1 

09 1 

0s 

OP 

I 

--j- - -  
I 

13 



- !  1 i ' 
I I 

........... -9- -t ......... -4 ---+ 

I - -  

OEL 

OZL 

c 
1 

- 
011 

c 
00 L 

06 

08 

OL 

09 

OS 

OP 

OE 

OZ 

01 

14 



if 
a 

L 
0 
Y 

L 



- -  

A 

2 
0 
E 

x 

OEZ 

ozz 
OLZ 

06 L 

08 L 

09 L 

os 1 

OEL 
W 

OZL E 

00 L 

06 

08 

OL 

09 

os 

OP 

O& 

OZ 

01 

I ‘ 0  
C 
i3 

0 0 0 0 0 0 
L9 d m N c 

16 

i 



to the 5 year storm event at RFP (EG&G 1992) The hydrographs for storm events of 
1 5 /2 hour or greater show significant attenuatlon of the storm water flows due to the 
flow limitatron of the 15 CMP that drams the Budding 779 area 

The travel hmes of the runoff to the French dram are extremely short from the 
standpomt of the OU4 IM/IRA operabons (less that 4 5 hours for even the 3 5 /2 hour 
storm) For operatlonal purposes there is no appreciable lag between a precipitabon 
event (or snow melt) and the begimng of inflow to the TMST 

INTERCEPTOR TRENCH SYSTEM (ITS) CO N Fl G URATION 

The existrng ITS configuratron is such that the rate of the generabon surface water 
runoff greatly exceeds the ITS intake capacity The configuratlon of the French d m n  
pornon of the ITS that intercepts the surface runoff is shown on RFP drawings 26637 
01 and 26637 02 These drawings show that the French dram has a depth of 5 a 
width of 1 an approximate length of 1500 and is backfilled with gravel and dmned 
by a smgle 4 PVC pipe The French dram slopes from both ends toward the center to 
a manhole This manhole is drmed by another 4 PVC pipe that transports the water 
to the Interceptor Trench Pump House 

L- 

The maxlmum flow rate of this piping configuratlon has been calculated to be 
approximately 200 gpm This flow rate has been determined using the following 
assumptlons the pipe Sectlon from the manhole to the rrPH controls the flow is 
approximately 600 in length and has a 2% slope These assumphons were necessary 
due to the lack of engineenng data regarding the exisbng configurahon of the piping 
from the French dram to the ITPH Information supplied by the Solar Ponds Project 
Office (SPPO) states that the assumed pumping rate from the XPH is 100 gpm The 
maximum water storage volume of the French dram is approximately 20 000 gallons 
assuming a porosity of 35% for the gravel 

CALCULATION OF THE ITS INFLOW TO THE TEMPORARY MODULAR 
STORAGE TANKS fTMST) 

The determinabon of the inflow to the TMST is controlled by several factors each of 
which singly may control the amount of inflow The most significant factors 
controlling the inflow to the TMST are 

(1) Ground Water Flow 
(2) 
(3) 
(4) 
(5) 

Surface Runoff Flow from Precipitation Events 
Storage Volume of the French Dmn 
Piping Configuration of the ITS 
Pump Capacirv of the ITPH 

17 



Many simplifymg but reasonable assumpuons and inferences are necessary to calculate 
the inflow to the TMST These include 

The ground water flow rates esbmated is the Task 7 Zero Discharge 
Report (EG&G 1991) are accurate 
The ground water flow rate is propomonal to saturated hckness 
The French dram gravel is freely and lnstantaneously d m m g  
The pipe from the French dram manhole to the ITPH controls the flow 
rate from the French dmn to the ITPH 
The first 20 OOO gallons from a surface water runoff event is completely 
mtercepted by the French dram 
After the frrst 20 OOO gallons horn a surface water runoff event surface 
water can only be allowed to enter the French dram at the calculated 
maximum French d m n  discharge rate (200 gpm) 
The travel bme from the French dram to the ITPH is negbgzble which 
means that the durauon of the inflow to the JTPH from surface runoff 
equals the durabon of the surface runoff 
Flows in excess of the pumping capacity of the ITPH (100 gpm) 
overflow at the ITPH and become surface flow that is lntcrmpted by the 
A Senes ponds 

Existing Tributary Area (Hillside and Building 779) 

The ground water inflow rates are assumed to be relauvely constant when considered 
for monthly inflows to the ITS These inflow rates are shown on Table 2 and Figure 3 

The surface runoff flow rate for the area tnbutary to the French dram is much greater 
than the maximum ITPH capacity (100 gpm) for all but the smallest precipitation 
events Therefore dunng storm events of greater than 0 5 /2 hours most of the 
surface runoff bypasses the French dram Runoff modeling shows that for storm events 
of less than 0 25 12 hours no appreciable runoff is generated for the tnbutary area 
The greatest amount of TMST inflow per inch of precipitabon occurs during the 
0 35 12 hours storm event This storm event results m 18 OOO gallons of runoff which 
equals 60 0oO gallons of TMST inflow per inch of precipitauon 

Esbmates of the maximum surface water runoff were calculated using the consematwe 
value of 60 OOO gallons of ThfST inflow per inch of totaI precipitabon The estimates 
are shown in Figures 12 13 and 14 and Tables 4 5 and 6 
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Building 779 Removed From The Tributary Area 

As previously stated i t  is unclear if the OU4 IWlRA is intended to collect and treat 
the runoff from the Burldmg 779 area The contnbuuon of the Buxldmg 779 area is 
sigmficantly mcreases the calculated total volume of mflow to the French dram The 
calculated inflows to the French dram with and without the Bulldmg 779 area are 
shown on Figures 15 16 and 17 and Tables 4 5 and 6 For an average precipitahon 
year the calculated reducuon of the total inflow to the TMST by removmg the 
Budding 779 area is 36% (700 OOO gallons) The calculated reduchons of mflow for 
the maximum annual and maxlmum monthly precipitahon amounts are 45 % (1 1 
million gallons) and 56% (2 3 million gallons) respectlvely 

Exclusion of the runoff from the Building 779 area could be accomplished by extending 
the existlng 15 CMP culvert past the French dram (approximately 150 ) into the 
existing storm d m n  Another alternahve would be to cover the French dram at the 
ground surface in the area of the 15 CMP outfall Ether alternatlve could be 
accomphshed relahvely easily with little or no impact to exlshng dramage systems 

RECOMMENDATIONS 

A determination should be made regarding the validity of the inclusion of the Budding 
779 area surface water runoff in the OU4 IM/IRA If these flows can be excluded 
from the IWIRA calculated reductlons of 36% to 56% of the inflow to the TMST 
may be realized 

The runoff and ground water flow volumes conmned in this report are based on limited 
data and have been determined using validated models which provide reasonable 
estimates for design purposes These models are not a subsutute for accurately 
collected field data The collectson of accurate site sp i f i c  data is also necessary to 
refine and calibrate the precipitahon TMST inflow relahonship that has been esbmated 
in this report An example of a minimum site specific data collection system would 
include (1) a tipping bucket mnfall gauge (2) flow monitonng equipment on the 
TMST inflow and (3) flow monitonng of any ITPH overflows 
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